(19) 



JJAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 11003892 A 
(43) Date of pubGcation of application: 06.01.99 



(51) into H01L 21/3213 








H01L 21/3065 








H01L 21/3205 








(21) Application number 09167909 


(71) Applicant 


RICOH CO LTD 


(22) Date of filing: 11.06.97 


(72) Inventor 


SATO SHIMJI 



(I) 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE of low resistance and high reliability. 
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PROBLEM TO BE SOLVED: To provide a copper wiring 
of low resistance and high reliability by preventing 
surface oxidation of the copper wiring etc., and easily 
burying intertayer fflms between wiring layers, and 
decreasing absolute steps. 

SOLUTION: An insulating fflm 12, a titan film 14 and a 
titan nitride film 16 as a first barrier fflm, a copper 
film 18, a titan nitride film 20 as a second barrier 
film, and a silicon nitride film 22 as a film for 
forming an etching mask are sequentially laminated on a 
sIDcon substrate 10, and a photoresist 24 is coated 
thereon, and a wiring pattern is formed by a 
photolrthography technique, and the eOicon nitride fflm 
22 is etched using the photoresist 24 as an etching mask 
to form an etching mask 22. After the photoresist 24 Is 
removed by ashing wiring layer is formed by etching 
using the etching mask 22, and the etching mask 22 is 
removed by etching, and immersed in a benaotriazol 
liquid to form a Cu-BTA (benzotriazole) compound 26 at 
the sidewall of the copper fflm 18. And an irrteriaminar 
Insulating film 28 Is formed to obtain the copper wiring 
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[0 05 4]o^*tc,ai (i?> tc55*n*j:$fc, se 

TOIMMIHI 2 8 n^> 0 
[0055] VLtimutc*^ WteD&m 1 K j:n 
li. fiaa(Cu) I8<^fili, Cu-BTAfk^2 

ao i o o 5 e ] * tc* c c-catx 7 *> ^ a * tanks' 

■J3> (S ! N) 22) fee****:*), ffi^S±i*^> 
IW4W<f ^Ci^ft. SBa»«K2 80E^ffil^ 
cMMiMtttMRarabn * C i a^K < ftr 0 % ££BI £ 

-F?X^T?^^MfkV'Jn> (SiN) 2 2£flfcf»B 
50 KHftif&W. ^-K-?X^«rlK»flW*Ct^ 
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[0057] < nfeo&tt 2 ) * . «M)®mkcE> 
^2*B2fce^t:8W$'* 0 ccr, SigUfcH 

VTft<>fl>£T*. 

[0 05 8] B2(CCT$ft*^0£S20£«1*ttfi 

<7> < e> (3IK>X1S*B2 < a > - < c > t?7nUft:*>© 

tr©*B2*fflt,»r»«T*. 
[0059] ±iii/fcBi (d)(cj»c»r, x*?>.y 
*x*2 2mvr:mt?*>m <t i n> 20-*$ 

>i(Ti) 14*T?4x**>3a,fc», B2'<a> 
tc*3ft*J:$tt:, x??>?-?a£22£*2<E>'< i J 
7B-C2b&Sft**>B (T i N) 2 0 & &R I Etc J: 
Qismtcx ^*T«iS<c^<»*2®«tto» 
CO* 22 t*2W)7#2<) 

trtt. c c t?« A? 7 fui a < s f , > #s*ivte#* 

fcffi^-O**, *fc, *-©x 7 *>^j^± x 
**>$^x*22±S2©My7B20±©X»*:/ 

mmmm \,<tx*£nc> $ <c 

[0060] ±a©J:}K:t/C, x*?>J^**22 

•17*/-* <BTA> *^K*8KCfy3>^XM«r 
STtifcJ:*). B2 <b> K*r$ft*J: *ic. BM 
(Cu> 18©*® (JbBtWttfcCu-BTAfcd 
»2 6&«.1W-SCA^'C* 1 cnKA-^triBBl 8itt 
*fi*Wfc$*VQtL*J Wm?*>'< ¥Tffl#«sfcSft 

[006 i ] B2 <c) tc*3tt*j:$«:, e 
BBflt£j»**BiteE«fl*flB?*0aa& o 

tr©BHI*»B2 8*«*sn&. 
[0062] «±Sft«Uccfc^t£, *ttrc>£B2fcJ:n 
If. tt(Cu) 1 8©&Si {_h®<LflPM> #Cu-B 
TAifc*«J2 6^J:0at>n*fc«>. EBflBS'CBft 

*fc, x?*>?-?**22<!;gS2a> 
m 'J 7Js 2 0 1 V&.tth Uctclb, s&mo>& 
m*3&«cS<T*Ci#iaft<t&9. JSR3tt&£2 8 

M«t£ *«*ft©*3#&<* 
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[0 06 3] Sfc, £tfrog?B24>tt&<>> m- K^X 

&C£#eJfeCfc0, Bm"*->&0tt>X9?>y 
&f* ( ^- * <tESB±©x ? mtRft) V 

[ o o e 4 ] giteD&mvmzit* saBoti 
Bv^BiwurttttttftftAd < ** c tw* t> 

[ 0 0 6 5] < £Jfc©«8 3 > ^ *ec . *m<D#tto> 
^ttHW**©*?*. 

[ 0 0 6 6 ] B 3 3tl**fc©»S3 <3>*Wt*sBHa 

©warni*. bi <e> *vimvxnx'<h*> . mi 
© < f > isuk>xs*B3 < a > , < b > wi/fcio 

r©^3 tffl^trSW**. 
[0 06 7] lai/fcBl <e> 
vx^UIROKIMl^ B3 U> cc^sn* 

BJMi'C«iT*BMCj»,»*#^ib'Ctt?/5^ (S i 

loftU <H»B*rw>#A*ai(TctK:j:->r«i 

[0 06 8] otftt, B3 (b) tc^$n^>j:^{<:, E 
BBB«;fi«>B^^BHvft:BaJa«(8BH'£«RB6 O 

rc-eranfi^i 2 8 ^M^n&. 

[0069] WUft^Uc^^tC, *tt(WBB3«:J:n 
I*. Bg(Cu) 1 8<^E#Wffcl5KJ:0S*fcn* 

«m©«b KBtitao*fc t PAjtr -5 n t«*r aoic 

^??B»* % Cftffl4ff 5 ©t?x ? ^ > ^x ^XMW 

[0070] ^C*J, ±ffi©*«Efl>®S 3 t?ti, x^*> 
» 2 2©*«rtt*l/^**fe*^Ufe^ *i£<Ofi^ 
«2©J: ? ^> ^22 iS2©^y 7|g2 
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[0 07 1]**, 9B&*&t*#ZtUX. 
I: 

[0073] ipjto»&&4 )r>Xl£. *8m<D&feO> 

M4*B4£it**»'CMi**« ccx\ m&otc& 

[0074104 tc^$ tl«fthO«IR4 Q*»f*&5 

ottfixsii. 01(e) srraait/xsrabo. ai 

<D ( f ) 43K0X8*H4 < a > . ( b > -Cml/fcfcO 

[0075] iat/fcHl (e)(C^tX9f>y 
■^^^.««©B*l»*L/clfe, 04 (a) tc*3n* 
J:3K t ^*>ttAttKJ:0|IIS2ffiS««>ai*KS'»Ja 

**«c»t/t:Sltt?i**r<ft5 # 8SW>ft*Kiltf % ^ 

[0076] KR^fctttfSaa^+t^ 
^ C £ tc J: 0 ill© * -f f lift Z Z t ft #J £i§9 1 8 

[0 07 7] H4 <l> > (C*sn*J:9ft:, E 

[0078] tt±»flWc<fc^cc, *fcG**4«:J:n 

# £ & C 5* fti* <fc ^ IC^£ C t MX* *>> 

[0079] ft*. ±&oimaHI4'Cl*, x?*> 
ft2®£^£x 2 2&*24>'<!>7M2 

o t zmvKf&tLttcmxtxt < . cnocias-r* t> 

[0 08 0] *fc % ^AT^^*>fiiOir, S>'J3> 
[0 08 1 ] *fc t ^^&A<cj:^©jS$h*fcg 

[0082] Sfe, ±j*Ufc«**©»»r-li. « 1 v> 

h 'j 7i@i uc *>< y*cc <*: d * 4? >§5 < t 



<ft$j¥ll-3892 

16 

ctD. £fk**>Iil (TiN) 16*. 324><"iJ7M 
± 0T**8Sa*T^ia*AM* * y > ^SK J: 0 

ftfcOTii&t', cnew-©***ii/t:ifc mar, « 

fkfya>, Ba(ks/ijn>, f£fk?*>, 
[0 08 3] 

tc mt®<»®m*n<mi&x'Zi><Dx\ $m&<&m 
ftr^ # d&(c. mm<mmM&mzv>x\ &timt 

[0084] I8*3i2 K%Z*m»mw#&t7itlC J: 

1 o o 8 5 ] ig#3i3 vxm&m»iiMM&ifmc 
r«i*J:rwi2©«"J r«aWEj«*tit:^&flyc. me 

«©»(kfeCtl6<DM»J 7^tCj: - J *CK*CC|»±'r4C 
[0086] Ig*3g4 CCgg»(D*«l*8iBfl>Ke**tC 

* > ^ X ^ * R£-T &BS50D7 ? V> 9«n£ tt *) , 

r 9 ^^fiig^iafkan&oiBih^^c <t^f 

2 ©;< y T«£©Ht?x ^ f > y«»fta>»»j ^c^ww 

[0087] ig*3f 5 ^m>4mt^^n^n^i 
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An* x??^yvA*%fmv>®tm2o>;<*)?m 
*®m<o&&x v ?i,rx 

An* ©2©^ | jrK«:srrj:^«:x?^>y?Aj7 

[0089] IS*:® 7 CCK«M>4^f*n50Kfi^(C 
An* x^^^^A^^flSJKoa^x?*^^'^ 
RKC. CnHmF (2 n + 2-m> 'CH<*ft£<b£lft* 
^x?*>^#X£B<,i*<DT\ i^>^^ 

-x > yorx ? * > * & 
[ o o 9 o ] mms «c8a*w>*»i**B«>iae**K: 

Ana xy?l>y&fttLX> x^>^x^j8 
«cr)»*x 9 Jf* *jfi*A 0 U£2Q'fJ 7&<Dx 
?^>y*ft©*«r»<0fc«>r, W24>'f 20 
l/C x ? * > 2 EtiUIJalMrBXfC ' t * - x > * 

[009 1 ] H*JI9 Cce««>4^»^CMHfi-^cc 
An* BB»«flW*X«l?«^6n&X9?>^ 
#** **JkS&#A*ffi^*A$fcUcQ'C. ME 

[0092] IS*? 1 0 K&aw<^$tf^fiG>3S8#£ 
tcAm*, x^v^^tefU^^ 30 
CnHmF <2 ii + 2-m> r*3n*ffc£to^S«n 

t\ *2^<»Jr«4»0-Cx?^>^X^«:Wt*C 

[0093] &m i i ^i2«<^^f*^e^a*^ 
?*xwc*k^ ^^tnt* <of, > *ssn* 

T\ x**>^x*±*2<P"y7»i*^Ki** 

f^Ci^Bja^^^o 40 
[0094] ! 2 KiSft^^fWaS^fi** 

tcAn* x or, x**>*-7*iMz> 

x ? f> MM A «) fc»2 'J 7»©x ? *> ^*flt 
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*£. 

[0095] ism 1 3 k &i&<»mm&<»m&ti& 
KAn* x? or, x 9 f>^^f 

sjwcmbqx ? ? > v&gLtm 2 i» rii^>x ? * > 
tfHE&*irawir< ofc©t\ x 
2 7«£ Htt<cR«** c 
[0096] B#Jg 1 4 KBttoWltttB^ttEtt 

KAn* KsiB^a^^SHacf'Ctta-r-sA^K 
ofc©t\ fR®Eiu®^a< 4<>fNtKRfU*Acrtfc 

[0097] 1 5 K£ttti>^f*^<Dg8&#& 

fliCDia«JBQsl^< i^aB^BfteACrttfctttjkt- 

[0098] Ig#3S 1 6^l3K^>^f*^g<0§?S*^ 
iCAfttt, Bi!i*ttl^«|»<raA"r^A i >(i:Ufc© 
*C. IKOSSII^ < t m&X-mth A tflU**tt 

[B»H»ftBHn 

[hi] *te©jgss i K%z&mbm<Mii&?&*:& 
wrtisammxh*. 

wsiMffiB-c**. 

w**is«iHB'c<>*. 

[B4 ] ftk<D»)K4 CK*4UMSB4>tt&*&*3l 
W*X8*SSBr'4>*, 

[B5 3 m<o^^m(oimtmmn>xm 
mwx'b&o 

1 0 1/«P>1MB (***«S) 
1 2 

14 <»i©/<ur«toHi) 

1 $ ffiJS 

20 mt?*>m (*2^<y7«> 

2 2 ftftf Va> (*^>^^<ffl©8 l 
x 7 ^>^^^> 

2 4 7* hu^Xh (i3*SU> 

26 Cu-BTA (t^tt {R(U« A tfltfc* (Sit* 

2 8 Sfe^^g {^g^} 

3 0 iHOirn'fi:^ (Brfk^ACXttftftlftjhf^JB) 

3 2 w>ir ffc^? mite* uratifrjtr *■ ) 
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